INTRODUCTION
Extensive radiocarbon dating of prehistoric cultural complexes in East Asia (including China, Japan, Korea, and the Russian Far East) provides the basis for a reliable chronological framework for the region (see summaries : Chang 1992a,b; Kuzmin 1998 Kuzmin , 2003a Choe and Bale 2002) . This allows us to distinguish the timing of important events in prehistory, such as the emergence of pottery, the beginning of agriculture, and the rise of civilizations. In this overview, we present the stateof-the-art knowledge of these phenomena in East Asia, which took part mostly in the Neolithic. Archaeology and subsistence for this time period are based mainly on the most recent summaries (e.g. Kobayashi 2004; Bellwood 2005; Crawford 2006 Crawford , 2009 Nelson et al. 2006) . Also, critical evaluation of different opinions on some subjects of prehistoric chronology in East Asia is provided.
TERMINOLOGY
As a preface to this paper, it is instructive to be reminded of the biblical wisdom that states, "But let your communication be, Yea, yea; Nay, nay: for whatsoever is more than these cometh of evil" (Matthew 5:37). The implication is that without clear definitions of terms any research can become poor scholarship. Therefore, exact terminology is crucial for our purposes.
The term "Neolithization" generally means the origin and spread of the archaeological complexes belonging to the Neolithic stage in human prehistory. There are 2 major concepts of the Neolithic in Old World archaeology. From the European viewpoint (e.g. Whittle 1996) , the Neolithic "package" includes cultivation of plants, animal husbandry, and the presence of pottery; although it should be noted that pottery in some parts of Europe precedes agriculture (e.g. Budja 2006 ). In East Asia, the term "Neolithic" means first of all the presence of pottery vessels (e.g. Chard 1974; Barnes 1999 ; see also Kuzmin 2006a) . The intermediate understanding of the Neolithization comes from the Near East where agriculture and domestication of livestock precede the emergence of pottery, and the term "pre-pottery Neolithic" (PPN; e.g. Renfrew 2006 ) was coined to determine the earliest complexes with productive economies. Thus, in the East Asian case the Neolithic complexes always have pottery vessels in artifact assemblages (but see Prendergast et al. 2009 Prendergast et al. :1028 .
As for "pottery" as part of Neolithic "package," we accept it as "clay that has been fashioned into a desired shape and then dried to reduce its water content before being fired or baked to fix its form" (Darvill 2002:337−8) . This is different from the term "ceramic," which is used to describe "any artifact made of fired clay, belonging to pottery, figurine, or other ceramic industries" (Kipfer 2000: 103) . The clay-made figurines called "ceramic objects" are well-known in the Upper Paleolithic of Eurasia (e.g. Vandiver et al. 1989) including Siberia (Vandiver and Vasil'ev 2002) . This, however, does not make the pottery production as old as these complexes, about 26,000-16,000 BP. A clear separation should be distinguished between clay figurines and "utilitarian pottery" (Vandiver et al. 1989 (Vandiver et al. :1002 .
The definition of "agriculture," which in this review is related to the emergence of a productive economy, means generally deliberate cultivation of plants that are used primarily for food. Smith (1994:18) determined domestication as "the human creation of a new form of plant and animal⎯one that is identifiably different from its wild ancestors and extant wild relatives." Rindos (1984:138-9 ) identified 3 stages of agriculture, namely incidental domestication, specialized domestication, and agricultural domestication. Only the last stage, agricultural domestication, is considered here. Harris (1996:4) is more specific on the term "food production," and in the system "plant-food production" there is the subsystem "crop-production dominant" with "agriculture based largely or exclusively on the cultivation of domesticated plants." The latest discussion on the meaning of the term "agriculture" can be found in Harris (2007) .
The term "civilization" often does not have a clear definition (see discussion : Renfrew 1980:14-6 ). Sometimes it is too general, and not based on solid criteria; for example, it is determined as "3. (more usually) Civilized condition or state; a developed or advanced state of human society; a particular stage or a particular type of this" (Simpson and Weiner 1989:257) . In more specific dictionaries, one can find this definition: "Civilization -complex sociopolitical form defined by the institution of the state and the existence of a distinct great tradition" (Kipfer 2000:119) . We were able to find a more precise description of "civilization" in a general English dictionary: "the stage of cultural development at which writing and the keeping of writing records is attained; also: the stage marked by urbanization, advanced techniques (as of agriculture and industry), expanded population, and complex social organization" (Gove 1976:413) . Renfrew (1980) mentions state society, urbanism, and writing when discussing the criteria for a definition of term "civilization." Evidence of a written language should therefore be a necessary aspect of any ancient civilization. Jing and Campbell (2009) recently stated that 2 meanings of "civilisation" exist: the first one includes "such developments as cities, writing, metallurgy, social hierarchy, elite material culture and states," while the second is "a kind of cultural sphere in which early polities were embedded: the normative traditions, practices and symbols demarking the ordered/domesticated world from the chaos beyond" (Jing and Campbell 2009:106) . In this paper, we follow the first (stricter) determination of the "civilization."
IMPORTANT ISSUES IN CULTURAL CHRONOLOGY OF EAST ASIA The Neolithization of East Asia
The main results and problems in the determination of the timing for emergence of pottery in East Asia were reviewed by Kuzmin (2006a) . His "conservative" model of the appearance of pottery based on charcoal 14 C dates directly associated with potsherds shows that in 3 distinct regions of East Asia, namely south China, the Japanese Islands, and the Amur River basin in the Russian Far East (Figure 1 ), pottery-making technologies were developed at approximately the same time, about 13,700-13,300 uncalibrated 14 C yr ago (BP). Some earlier claims for pottery-bearing cultural complexes, such as the Liyuzui, Xianrendong, and Diaotonghuan sites in China; the Shimomouchi site in Japan; and the Osanni site in Korea; appear to be invalid because of 2 factors: 1) the dubious association of dated material and pottery, and 2) the paucity of published data available (Kuzmin 2006a ).
The most recent development in pottery origin in East Asia and worldwide is the determination of the age for cultural layers with potsherds at the Yuchanyan Cave in south China (Boaretto et al. 2009) , and the earliest pottery here is associated with 14 C dates of about 14,800-14,700 BP. This, however, does not disturb Kuzmin's (2006a) model because there are no pottery sites between south China and the Russian Far East and Japanese Islands that can testify in favor of diffusion of pottery technology from a single center of origin.
Thus, the pottery from East Asia represents the oldest clay-made vessels in the world used for utilitarian purposes. The economic basis for cultural complexes with the earliest pottery, however, remains in the hunter-fisher-gatherer type (e.g. Chang 1986; Choe and Bale 2002; Kobayashi 2004; Kuzmin 2006b ). The sedentary or semi-sedentary lifestyle for some of the earliest Neolithic complexes in East Asia is documented by the presence of semi-subterranean dwellings and settlements with numerous houses. Dolukhanov and Shukurov (2004:44) assumed that pottery from the lower reaches of the Amur River is older that of the Jomon in Japan. However, this statement is not supported by primary data. For example, in Japan the earliest pottery was excavated at the Odai Yamamoto 1 site in the northern part of the Tohoku region and dated to about 13,780-12,680 BP (Taniguchi 1999; Taniguchi and Kawaguchi 2001; Nakamura et al. 2001; Kuzmin and Keally 2001; see also Kuzmin 2006a:366) . The average age for the 14 C results from Odai Yamamoto 1 is around 13,500 BP (e.g. Keally et al. 2004) . The earliest 14 C dates for pottery-associated complexes in the Amur River basin are about 13,300-12,300 BP (Kuzmin and Keally 2001; Kuzmin 2003b Kuzmin , 2006a Nesterov et al. 2006) . Although these values are quite close to each other, especially in the calendar timescale (Kuzmin 2006a:364, Figure 2) , it is not possible to conclude that pottery from Jomon complexes is younger than that from the Lower Amur basin. Since original sources were available to Dolukhanov and Shukurov (2004) at the time of writing their paper, we do not understand how they concluded that the Amur River pottery predated the Incipient Jomon of Japan.
The spatial-temporal patterns for the process of pottery spread in Eurasia still remain unclear. The mixture of "European" (i.e. Neolithic coincides with the beginning of food production) and "Asian" (i.e. Neolithic comes along with pottery) concepts of the Neolithization and attempts to model simultaneously the spread of agriculture from the Levant to Europe and diffusion of pottery-making from East Asia toward eastern Europe (e.g. Dolukhanov and Shukurov 2004; Dolukhanov et al. 2005 Dolukhanov et al. :1456 Davison et al. 2006 ) led to confusion because 2 different criteria of the Neolithization, agriculture and pottery, are lumped together. As a result, it is not clear which processes have been modeled. If we accept the emergence of pottery in East Asia at about 13,700-13,300 BP, its consequent spread toward the Near East and Europe cannot be currently understood due to the absence of pottery-bearing complexes between these regions. For example, the earliest pottery complexes in Siberia appeared at about 12,200-10,500 BP in the Transbaikal and possibly around 9900-9100 BP in the southern West Siberian Plain (see Vetrov et al. 2006; Kuzmin and Vetrov 2007:14) . As for the vast terrain between these territories (several thousand kilometers), the earliest well-documented pottery assemblages are dated only to ~8000 BP (e.g. Kuzmin and Orlova 2000; Kuzmin 2007:759) . Therefore, the diffusionist approach (sensu Dolukhanov and Shukurov 2004:44-5) seems to be unproductive in understanding the spread of pottery from (presumably) East Asia to other parts of Eurasia. It is quite likely that in several regions of the Old World pottery-making was invented independently (e.g. Rice 1999; see also Kuzmin 2006a:368-9).
The issue of diffusion of pottery-making technology versus independent invention in East Asia remains important. Sometimes a lack of primary data has contributed to erroneous conclusions in the literature. For example, Norton (2007:134) in Table 1 , section "Neolithic-Incipient (c. 10,000-8,000 B.P.)," ignore the fact that for all the sites selected (Kosanni, Donggwanjin, Sopohang, and Osanni) none have reliable 14 C dates, and some of them have no 14 C dates at all, as apparently indicated (Norton 2007:136) . In the case of the Kosanni site, Choe and Bale (2002:99) published preliminary 14 C dates, about 10,400-10,200 BP, and the later review by Bae and Kim (2003) , available to Norton at the time of writing his article, contains more 14 C dates from the Kosanni site, which vary greatly from ~10,180 to ~4480 BP. These values, however, are not accepted as final age determinations particularly because of their large variation (Kuzmin 2006a:368) . The Osanni 14 C date of "c. 12,000 BP" is rejected by the majority of researchers (e.g. Nelson 1993; Choe and Bale 2002:96; Kuzmin 2006a:368) , so this site must also be excluded from the list of "Incipient Neolithic" of Korea. Norton (2007:137) accepts that "other sites that are proposed to date to the Incipient Neolithic either lack 14 C dates (e.g. Sopohang, Dongkwanjin, Imbulli) or the associated 14 C dates are questionable (e.g. Osanni has one 14 C date of c. 12,000 B.P.)." After examination of the available information, none of the "Incipient Neolithic" sites put forward by Norton (2007) can be considered wholly reliable.
Emergence of Agriculture in East Asia
Recent progress in the study of the earliest traces of plant cultivation in East Asia, including recovery of actual seeds of cultigens, mostly broomcorn and foxtail millets (Panicum miliaceum and Setaria italica) and rice (Oryza sativa), made it possible to establish a firm chronology of the agricultural emergence in this part of the world (Figure 2) . The existence in East Asia of wild progenitors for major cultivated crops, such as green foxtail (Setaria viridis) for foxtail millet (Zohary and Hopf 2000:86) and wild rice (Oryza rufipogon, O. nivara) for domestic rice (Crawford and Shen 1998; Lu 2006) , testifies in favor of indigenous development of plant cultivation. The earliest solid evidence of millet cultivation in north China comes from the Cishan site in Hebei Province, and the Xinglonggou site in the Inner Mongolia Province, which belongs to the Xinglongwa cultural complex (see summaries : Crawford 2006 : Crawford , 2009 Lu 2006; Hunt et al. 2008; Liu et al. 2009 ). Direct 14 C dating of millet seeds at the Cishan site gave ages of about 9210-7870 BP ( Table 1 ). The charcoal 14 C dates of the Xinglonggou complex are in the range of about 7300-5500 BP (Shelach 2006) , although the majority of dates are of about 7300-6300 BP. The direct accelerator mass spectrometry (AMS) 14 C dating of broomcorn millet (Panicum miliaceum) seeds from the Xinglonggou site is currently underway and their estimated ages are from the 6th millennium BC ).
It is now clear that the practice of plant cultivation was brought to the Korean Peninsula, Russian Far East, and Japanese Islands from China, beginning around 5000-4500 BP (Table 1) (Kuzmin et al. 1998; Crawford 2006; Crawford and Lee 2003; Bellwood 2005:117; Lu 2005) . However, Norton (2007:135) concluded that in the Middle Neolithic of Korea (about 5500-4200 BP) there is an "early evidence for cultivated wild cereals." In the most complete source on the earliest agriculture of Korea by Crawford and Lee (2003:89) , the direct AMS 14 C date on seeds of foxtail millet (domesticated species!) from the Tongsamdong site, ~4590 BP, is presented (see Table 1 ). A recent re-evaluation of the process of rice domestication in eastern China allows determination of a "wild plant food production" stage (Fuller et al. 2007 :325, Figure 8 ), which is secured by data on the morphol- Figure 2 Archaeological sites with the earliest cultigens' finds in East Asia ogy of both wild and domestic species of rice (but see Liu et al. 2007 ). As far as we know, similar data do not exist for Korea (e.g. Crawford 2006; Crawford and Lee 2003) . Thus, the establishment of "wild cereals" cultivation in the Middle Neolithic of Korea without any factual support is unfounded. Norton (2007) rejects data on the earliest agriculture in Korea published by Crawford and Lee (2003) , and this is a misinterpretation of the primary information. The statements above (Norton 2007:135) contradict what is written further on in the same article: "It is fairly well accepted that cultivated plants and agricultural techniques were present in sites on the Korean Peninsula by the advent of the Middle Neolithic (c. 5500-4200 B.P.) and possibly by the Early Neolithic (if substantiated by the findings from Osanni)" (Norton 2007:141) . Foxtail and barnyard millets in the Middle Neolithic of Korea (about 5500-4200 BP) are considered as "wild cultigens" (Norton 2007: 135, 138) . The meaning of this term is unclear, especially in the light of the fact that both foxtail millet and barnyard millet are always considered as domesticated species (e.g. Zohary and Hopf 2000) . Norton (2007:141) states: "large diversity of cultivated plant remains were recovered from a number of Middle Neolithic sites," meaning millets, barley, and other species. It is unclear why in another part of his article these species are called "wild cultigens."
The timing of the beginning of rice cultivation remains to some extent a controversial issue. It is generally accepted that the first domesticated rice is known from the Early Neolithic cultural complexes in the Yangtze River and Huang River basins (Pengtoushan, Jiahu, Shangshan, and Bashidang sites), dated to ~8000 BP Liu et al. 2007; Crawford 2006; Jiang and Liu (Reimer et al. 2004) . Values are rounded to the next 10 yr. c This value seems to be too old compared to the rest of the 14 C dates associated with rice in south China.
2006) (see Table 1 ). There are also other opinions about the earlier and later domestication of rice in South China. For example, Zhao and Piperno (2000) drew conclusions about the cultivation of rice at the Diaotonghuan Cave in deposits of Zone E, in the absence of 14 C dates, assuming that they were as old as about 10,000-9000 BP (see also Zhao 1998) . A similar age, ~10,000 BP, is given for the initial rice cultivation at the Yuchanyan site (Yuan 2002) . Lu et al. (2002) stated even earlier ages for the beginning of rice domestication, ~13,000 cal BP (corresponding to about 11,100 BP; see Reimer et al. 2004 Reimer et al. :1052 . On the other hand, Fuller et al. (2009) suggested that the full rice domestication in China only occurred after ~6500 BP. It is evident that more work is needed to understand the timing, environment, and material and social contexts of the emergence of rice agriculture in East Asia.
As for the dichotomy between pottery and agriculture in East Asia, it is clear that pottery-making was invented long before plant cultivation (e.g. Lu 2006:149; see also Yasuda 2002b:128-36) . For example, in north China the earliest 14 C date securely associated with a pottery complex comes from the Nanzhuangtou site, at ~10,200 BP (see Kuzmin 2006a) . The age of millet agriculture can now be estimated in this part of East Asia as about 9200-7500 BP at the Cishan and Xinglonggou sites (e.g. Lee et al. 2007; ), compared to earlier data that suggested the age of millet cultivation in northeast and north China at about 7700-6400 BP (Chang 1992a,b) . In south China, the earliest Neolithic sites are dated to at least about 14,800-13,700 BP (Kuzmin 2006a; Boaretto et al. 2009 ), while the first reliable traces of rice agriculture are known at ~8000 BP (e.g. Lee et al. 2007 ). The attempts to connect rice cultivation and the emergence of pottery (e.g. MacNeish et al. 1998) are not supported by finding of seeds of fully domesticated rice dated to the time period when pottery manufacture began.
The Earliest East Asian Civilizations: Views Pro and Contra
By accepting written language as a mandatory criterion for determination of ancient civilization (see Terminology), the Near East becomes the region with the earliest evidence of this phenomenon. This opinion can be found in general and specialized literature. For example, McNeill (2003: 3) highlighted that "scholars nearly all agree that the earliest civilization of which we have knowledge arose among Sumerians in Mesopotamia." Schmandt-Besserat (1996:762) is more specific on this subject: "Concerted archaeological and epigraphic research has identified the fountainheads of writing and established the stages of development of various scripts. Accordingly, scholars have determined that writing has been invented independently in three places. The people of Sumer, in the ancient Near East⎯present-day Iraq⎯created the first script around 3100 B.C. Chinese script appeared about 1500 B.C. and in Mesoamerica writing existed ca. 300 B.C."
Therefore, Mesopotamia is the place with the earliest civilization in the world, sensu stricto. The following examples are the Egyptian and Harappa civilizations, dated to about 3100-3000 BC and about 2500-2000 BC, respectively; and Crete at ~2200 BC (e.g. Cotterell 1980; Ehrich 1992) (Figure 3) . For the territory of modern China, the earliest traces of written language are known at the sites of the first Chinese states, Xia, Shang, and Zhou (Figure 3 ), which are traditionally dated to about 3900−3000 cal BP (or about 1950-1050 cal BC) (e.g. Schmandt-Besserat 1996:762) . Recent extensive 14 C dating of archaeological sites belonging to these states broadly confirmed their historical dates, around 2100-1600 BC for Xia, 1600-1050 BC for Shang, and about 1050-770 BC for Zhou (Guo et al. 2000; Lee 2002:25-8; Liu et al. 2005) . The earlier evidence of some kind of writing in China (which do not represent written language, however!) goes as far back as the 7th millennium BC at the Jiahu site (Li et al. 2003) ; nevertheless, proper written records are dated to much later times. The most optimistic view about the existence of writing in China recently expressed by Li et al. (2003:39-40) is that it might be dated to the Late Neolithic complexes, Liangzhu, Longshan, and late Dawenkou, about 4300-2000 BC. However, these cultural complexes are definite pre-state social structures, and they do not fit the definition of "civilization."
In the last 10-15 yr, the concept of "Yangtze River civilization," which existed at about 6400−4200 cal BP (about 4500-2300 cal BC), was put forward (e.g. Yasuda et al. 2003) . The definition of "civilization" in this viewpoint is quite loose; it is stated that the Yangtze River civilization precedes "subsequent Chinese civilization" (Yasuda et al. 2003:149) and that the Yangtze River civilization was "created by rice-cultivating farmers and fishers" (Yasuda et al. 2003:150) . Also, Yasuda (2002a: 16) state that "it is not wise to use literally the development model proposed for the West Asian region to explain the civilizational processes in the East. Yasuda (1997) started using the term "Jomon civilization," which will enable re-evaluation of the civilizational processes from a different perspective. Because of different ecological conditions and various other factors, the East Asian region will have to be treated differently from the Western world." The supposed "Jomon civilization" is dated to about 5500−4500 BP and was based on chestnut production (e.g. Yasuda 2002a; Kitagawa and Yasuda 2003) . Yan (2002:156) pointed out that "the origin of the state of China and Chinese civilization can be traced to the Longshan period around 5000 yrs. BP." The reason given for this conclusion is the existence of large cities in the Longshan culture (Yan 2002:155-6) .
The "logic" in the determination of the "Yangtze River civilization" and "Jomon civilization" seems to have unrecoverable defects. If we accept the urbanism (in the form of walled settlements) and agriculture, the Jericho site in the Levant with cereal cultivation dated to ~8500 BC (e.g. Ehrich 1992) should be considered as the first "civilization" known in the world! However, such a conclu- Figure 3 The earliest civilizations in the Old World sion was never put forward, to the best of our knowledge (see e.g. Renfrew 1980:13) . To us, the creation of the concept of Oriental "civilizations" is to some extent a nationalistic step toward the approval of their existence in East Asia prior to the emergence of the first states in West Asia, such as Sumer, Egypt, and Harappa. The final development of this line of thought is the "Circum-Pacific life civilizations" (Flenley and Yasuda 2008) . Unfortunately, the definition of "civilization" in Yoshinori Yasuda's case does not satisfy scientific criteria and cannot be accepted as a reliable and uniformly applicable concept. Yasuda (2002c:357-62) , upon acceptance of a quite early age of the rice domestication in south China, older that 10,000 cal BP, states: "it is now clear that the domestication of wheat and rice began more or less simultaneously in West and East Asia. In both regions the agriculture originated concurrently and developed even without any kind of inter-relationship. We must also note that the 'East Asian Fertile Crescent of Rice' is far more respectable older that the 'West Asian Fertile Crescent of Wheat.' Therefore, the conventional monistic historical view of civilization development, which states that the 'West Asian Fertile Crescent of Wheat' spawned agriculture and civilization which then spread to Egypt, Indus and finally to East Asia, does not hold good any more. It could only be applicable to some parts of West Asia or Europe but not everywhere. It seems that there were certainly more than one centres of the origin of agriculture, domestication of animals, development of pyrotechnologies and eventually civilizations. Hence the pluralistic view of civilization appears to be applicable to different regions of the world." This rather lengthy quotation is necessary to show that here there is definite mixture of apples and oranges, i.e. agriculture and civilization. Also, no citation is given about who expresses "conventional monistic historical view of civilization development." To the best of our knowledge, serious researchers never derived the origins of agriculture and civilization in China from the West Asia (e.g. Renfrew 1980 Renfrew , 1996 Bellwood 2005) . Therefore, the whole statement above by Yasuda (2002c) is misleading.
CONCLUSION
Critical review of some of the most important issues in the prehistoric cultural chronology of East Asia allows us to conclude that the "East Asian" concept of Neolithization is quite different from 2 other major models, "Levantine" and "European." In East Asia, the emergence of pottery in the Late Glacial hunter-gatherers continuum at about14,800-13,300 BP may be considered as the intensification of plant and freshwater resource utilization. Agriculture in East Asia developed later; in regions like China, on the order of 5000 yr after the invention of clay vessels, and in other areas (Japan and the Russian Ear East) even later, up to 9000 yr after initial pottery production. This shows that the relationship between "pottery" and "agricultural" trajectories of Neolithization is quite complex. As for the earliest civilization in East Asia, it is related to the earliest states in central China-Xia, Shang, and Zhou-and is dated to about 2100-2000 BC. Several civilizations in the Near East and Indus River valley are definitely older than those in China, and attempts to define a "Yangtze River civilization" dated to about 4500-2300 BC do not conform to a clear and uniform definition of "civilization," as applied elsewhere. The "Yangtze River civilization" must have occurred much later and should not be related to the early human history in East Asia.
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